SUMMARY
INTRODUCTION
Conservation soil tillage (CST) is one of the most prospect and prominent soil tillage technology which can prevail many negative effects arising from application of conventional crop production and especially conventional soil tillage technology (Jug et al., 2017) in different agroecological conditions and in expecting climate change conditions (Jug et al., 2018) . Except positive effect of CST, and because of specific conditions of that technology (especially crop residue management), some negative events can appear in production of wheat causing diversification in wheat yields and yield components (Jug et al., 2011) . Fusarium head blight (FHB) caused by the fungal plant pathogens from genus Fusarium is destructive disease of wheat in most wheat-growing regions around the world and in all soil tillage systems for wheat cropping. The disease causes yield loss, low test weights, low seed germination and contamination of grain with mycotoxins. Several species are capable of causing FHB. In Croatia the species most commonly encountered is Fusarium graminearum. Agricultural practices are very important factors for the control of Fusarium survival (Leplat et al., 2013) since pathogen survive on plant residues left from the previous crop (Blandino et al., 2010) and weeds (Poštić et al., 2012 ). An appropriate crop rotation and tillage system can limit the risk of FHB development (Fernandez et al., 2008) . Burying infested crop residues deeper in the soil is commonly used for Fusarium inoculum reduction. Many studies have evaluated the effects of nitrogen application rates on FHB (Pageau et al., 2008; Yoshida et al., 2008; Burgt et al., 2011) . The research presented in this paper was set up to study the effect of different CST treatments and different level of nitrogen fertilization on Fusarium wheat grain infection on two locations. 
MATERIAL AND METHODS

Prof
Laboratory analysis
Health analysis of wheat grains was done by deep freezing method. Wheat grains were washed under running water, disinfected for 30 sec. with 96% ethanol and washed in distilled water three times. For each sample 3x100 grains were analysed and average value of diseases incidence calculated for each sample in percentages. Petri dishes with moisture filter paper were kept in chamber for 24 h at 20C and light regime 12 hours day/12 hours night, then 24 h in freezer at -18C and finally 12 days in chamber on 20C. The examination was performed after 14 days with stereo microscope (Olympus SZX9) and microscope (Olympus BX41). Grain infection with Fusarium was evaluated for each sample for 3x100 grains by determining mycelia development on grain surface with stereo microscope. If necessary, mycelia developed on wheat grain was transferred to potato dextrose agar (PDA) for further determination and growing pure fungal cultures (Vrandečić et al., 2013) . Identification to genus level was done based on fungal morphological characteristics. All collected data were statistically processed with SAS software (1999).
Experimental site conditions
According to Croatian Meteorological and hydrological service (DHMZ, Jug et al., 2017), (Table 3) the precipitation amounts from October 2013 to July 2014 (period when the experiment was conducted) was 662 mm (Cacinci) and 591 (Magadenovac). In May (heading and flowering period) the precipitations were 160 mm (Cacinci) and 140 (Magadenovac) whereas in June 64 (Cacinci) and 62 mm (Magadenovac). 
RESULTS AND DISCUSSION
The presence of Fusarium species was determined in all tested treatments of soil tillage and fertilization. On Magadenovac, lower level of nitrogen (N1) reduced the grain infection with Fusarium species in comparison with other nitrogen treatments in three different tillage systems (CT, DH and NT) ( Table 4 ). The highest percentage of wheat grains infected with Fusarium sp. 14.00% was increased by 30% (N3) on subsoiling treatment (SS) and N application. Although, the percentage of the infection by Fusarium on SS and CH tillage treatment was higher at N1 than at N2, these differences were not statistically significant. On location Cacinci (Table 4 ) effect of reduced fertilization (N1) on Fusarium sp. grain infection in all types of soil tillage was statistically lower in comparison with other (N2 and N3) nitrogen treatments. Influence of nitrogen fertilization and tillage system on FHB incidence should not be monitored separately from all other factors (weather conditions, agrotechnical measures, genotype, amount of inoculum of plant pathogen, aggressivity and pathogenicity of Fusarium spp.) which influence the plant disease incidence. Due to that fact there are different opinions on influence of fertilization and tillage on Fusarium incidence. Nitrogen fertilization with N amount reduced by 30% in conventional tillage (CT) on location Magadenovac resulted in the lowest number of infected grains (1.33%) ( Table 5 ). For nitrogen fertilization according to recommendation, significant statistical difference was determined between conventional tillage (CT) with the lowest number of infected grains (3%) and other investigated treatments. Nitrogen fertilization increased by 30% caused Fusarium incidence between 7% (NT) and 14% (SS) of the infected grains. Infection level with Fusarium sp. in the reduced tillage system (SS, CH, DH and NT) was significantly higher than on CT in N1 and N2 nitrogen treatments. Statistical difference in different tillage system was determined on location Cacinci only in nitrogen fertilization with N amount reduced by 30% (Table 5 ). The lowest percentage of wheat grains infected with Fusarium sp. was recorded on no-tillage (NT) at nitrogen fertilization according to recommendation and at nitrogen fertilization increased by 30%. Lori et al. (2009) no-tillage system can result in higher Fusarium incidence, but optimal climate conditions for disease incidence are probably more important than tillage and fertilization systems. Soil tillage treatments had no significant influence on Fusarium infection level on location Cacinci probably due to higher precipitation during the vegetation period (Table 3) . Conventional tillage recorded lower infection percentage than conservation tillage due to a higher amount of harvested residues on Magadenovac location. Environment is the most important factor influencing Fusarium disease incidence (Fernandez et , due to production system where maize is produced in rotation with wheat. There is no simple solution for Fusarium incidence on wheat, but knowledge about agroecological conditions and cultural practice which influence infection and disease development in some particular area are the key for potential risk estimate of disease incidence and development of effective strategy against this pathogen. From the agroecological point of view a reduced tillage has several advantages (increased microbiological activity of soil, increased biological diversity as fungi, bacteria, nematodes, earthworms, etc.) and if disease incidence in some areas is not significant this soil tillage should be implemented. Biological diversity is the key of soil health preservation. Implementation of reduced tillage provides maintenance of soil health being more important than disease incidence at lower intensity. Holistic approach to crop systems and plant health management may provide the solution to disease problems.
CONCLUSION
Fusarium head blight on cereals occurs every year all around the world and there is no simple solution to reduce it. Different strategies of plant protection should be applied including agrotechnical measures (crop rotation, soil tillage system, nitrogen fertilization). In this research the presence of Fusarium species was determined in all the tested tillage and fertilization treatments. The effect of reduced nitrogen fertilization on Fusarium sp. grain infection in all tillage treatments was statistically lower in comparison with other nitrogen treatments. Implementation of conservation soil tillage provides biological diversity and soil health being more important than disease incidence at lower intensity.
